Both of the beta-subunit carbohydrate residues of follicle-stimulating hormone determine the metabolic clearance rate and in vivo potency.
FSH is a glycoprotein hormone required for the development and maturation of the ovarian follicle and for spermatogenesis. FSH is glycosylated at asparagine residues 52 and 78 on the alpha-subunit and residues 7 and 24 on the beta-subunit. In vitro, the carbohydrate residue at position alpha 52 is required for signal transduction. To define the contribution of the carbohydrate residues to FSH potency in vivo, we assessed the MCR and in vivo bioactivity of site-specifically deglycosylated recombinant human FSH variants. The removal of the beta-subunit carbohydrate residues significantly (P < 0.05) affected the MCR and resulted in significantly (P < 0.05) reduced in vivo bioactivity. For all recombinant human FSH variants, a strong correlation (r = 0.90; P < 0.01) was observed between MCR and in vivo potency, indicating that the circulatory half-life of the hormone appears to be the primary determinant of in vivo bioactivity. Although the beta-subunit carbohydrate residues have the greatest effect in determining FSH potency in vivo; the alpha 52 residue, important in vitro, has no effect on either MCR or in vivo potency. This study highlights the difficulties of translating in vitro results to whole animal physiology.